ISSN 1000-0933
CN 11-2031/Q

b ___J_I | >

Acta Ecologica Sinica




% £ 75 %R

" (SHENGTAI XUEBAO)
renmmemennns b 312 B 8H 2011 F4 A (FAT)
H X

B RT T HAH RO E LG TARIGE Lo I REE T K, % (2053)
AT R R A A I @R R Y —— B AL, B AR, 2T, 4 (2060)
£RE AR 2ot R IR BR-SEH RIE IR A R e TR, E EFBRE,F (2068)
FHIACE F AR AR A I F F ARl KA, B, R F,%F (2076)
Ao T J A By AN 5 2 5 )X AR T A P i o vveeeemseee e i HEE, Y XL, % (2086)
_]]‘_#(.rrﬁ-,@nj» é;ﬁj{.i}%w}‘ﬂ ................................................... ?E@/ﬁ,fﬁiﬁ%,?ﬁﬂi,% (2096)
UV-B 345t %%*\ﬂép‘r \@%ﬁ‘,g“‘/\ Z,ﬁéﬁ%u ............................ X%ﬁﬁ,%%féf\,ﬂ //J%’% (2106)
FEMETAAELE RPN AT AR e woR,E R fFEEE % (2115)
BINA TG oS B AP e % ﬁ,%‘%ﬁﬁ},ég&ﬁ%,% (2124)
FEEBER k45 A JUFE N B S R vveeeeerrereee [z g %ﬁk/&\ x| 7% 71 & (2132)
F £ %R KR RS A S Bt BT R e EAM, AR, LAH, % (2139)
M E B BB KA E S R B R everevrrmmnnninns oA x| W, ER, £ (2148)
E B HARE AM ZL TG 00 S Al QAT weveeererenrennreti WAL L R WA (2159)
TFA KB TR B 3G 1B A S A G vl B AR IE T G v evrvenrrersnnesnnninnnnn, FLE B L K MW, E (2169)
BRI 5 3E R A M6 S AR P e %%%,if‘ﬁi,m g’% (2178)
A A RRITIRF E Z 6 Hi_PLS M BRI R IR coveerrerre ERCE (2188)
R B A 2 5 B AT AU 8 L BAE AT e BEF I, R (2196)
R 3T R By ot 550 A B R B P A vl e B, AR F L% (2203)
B I IR R R BB T G BB GG AR HOERE,E W, % (2209)
F Z i ST 6 AR A7 4% £ B3k AR G K vt B R BB R KRR T AL e veeee e

....................................................................................... e T,ﬁ}h T}?—j,ﬂ% %,% (2216)
F R A AR AR S AR PE B AL AR o vveeeenemnnere e x| PR OB NEE,E (2227)
T RBIR I T RGBT I RN ARLIRA - veeeeeerememeeeees TR AR, % (2236)
PR T O IR R T IR HE AL P AR T - e e %ﬁﬁﬂﬁ,%@%ﬁ% (2245)
ZHTRE LIEALE BAET Kot B AP B4R 6 B AR B AR AE B HL 3R A AL oo eeeeeenr e

....................................................................................... ;(]J)‘a'.?/% ﬁ,?i&& ,i‘kF (2253)
¥t afek N B RGBS A S A Mt AR F LB R LA e eee e, X]J:j:/gt’f%JE‘azL (2263)
ITH KK WLHX 7T—9 f]Fkﬂ(gé}Jﬁ;%Lj SR e I &,% ;1,%3 j%’% (2272)
LB e 2 B B B A E R B e T EAn, XA, ENE & (228])
FT GIS 8 )7 P 3R K IR T ARAR TR G AT oeemeeeereeeeeeeeeeeees ABFE,E KR, RES,F (2290)
Zit5LRR
IE PR R ARG R B E e R A P e WK1 x|t %’% (2301)
R IREEARAEY ZT L AR e AR %u[u/\;[zj: &, & (2312)
BrHL A BAME IR G HFREESE ooeevererrerne LZH EEE K Fk (2321)
18] i i
AL T BT AP AL B AL X, 3B K BN P veeeeeeenneeennnnn, X, ERE, L FL &% (2331)
DEMEE
PIRETFEAA BT RAGE R BAMAR A rfroeeeeeereernn WM e 4B SUHER,F (2341)

HAFIEARSHE . CN 11-2031/Q * 1981 * m # 16 * 296 * zh * P = ¥70. 00 * 1510 * 33 *2011-04

ECEEECECEEECEECEEEECEEEEE

EEEGE . VG IR ——32 0 0 B PG RIS S T UL, A T R 95 N 9 S By seb o e B 1 R W e e R
T, 228 T R AR R ST TR, T 205 W T & 1 A e
HERME,: PEBAEAE SR ORI L E-mail; xuweihua@ rcees. ac. cn



A 75 2 3R 2011,31(8) :2312—2320
Acta Ecologica Sinica

EUREERSNMEEDNEXERARERE

1 1. = 22 > -1
R AP MR, £, RIS
(1. A AU G K2 TR P A 25 - B A S L 2 B S U SE 0 & M 350007 5 2. MREITE KA Am i e bt &, %5 350300 )

TE AR A AL AR S TIRE (0, Pl AR BEIE ) AR5 AR AR W S A KR OE AR . West, Brown & Enquist & T3
P28 LS R BEIE T 52 Hh ) WBE BRIy < AR B A Qafls (PPl ) A IE L TSR AE DR Y 374 YR, SR TEAE R 3/4 S A K 4R
B 5 S EE R PR AR SRS Z AR T, 5 RGN Ae . 3BT 1A T (81 7 k0 A8 R0 52 ), o S0 A
PR R G A Py i S A KOG RS AT T 4R A R A AR B /NS RT3 1. 0, 01 B 2B W A 184 o i
RGN, HI B MO TR & BRI E5E . Jait, 481 7 BE— P05 A Qs A (A A W G AR T B T ) — L8727
[

KRR AW ACBEE A R Y s WBE BHE 09 i SR K

The advance of allometric studies on plant metabolic rates and biomass
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Abstract; It has been known that body size has a profound influence on almost all characteristics of plants. Scaling, which
is the study of the influence of body size on form and function, provides a useful tool to understand morphological and
physiological phenomena, such as respiration, growth and reproduction. Based on the fractal branching of vascular systems
of typical plants, the West, Brown and Enquist theory ( denoted henceforth as the WBE theory) predicts that plant as well
as animal respiration should scale as the 3/4 power of body size. Because plant respiration plays a crucial role in a wide
range of ecological phenomena, ranging from the biomass accumulation of individual trees to global atmospheric CO,
concentrations, the WBE theory has stimulated a vigorous debate concerning its validity and predictive value over the past
decade, and it has receive both supportive and opposing evidence. In this review, we first considerate the effects of different
regression protocols on scaling exponents, focusing on ordinary least squares ( OLS) and reduced major axis ( RMA)
regression analysis. We then review the recent advances that have improved our understanding of the scaling of plant
respiration with respect to biomass, and explicitly point out that the scaling exponent varies markedly depending on plant
developmental stage and nitrogen content. Briefly, the initial confirmation of the WBE theory with respect to plants was
mostly derived from indirect ( surrogate) measurements of metabolic rates (e. g. diameter growth rates, biomass production
rates, and leaf biomass). However, substantial deviations from the predictions of the WBE theory have been observed for
particular taxonomic groups or ecosystems. Using the direct measurement of plant respiration, recent studies have suggested
that the scaling exponent for plant respiration is close to unity for saplings but numerically decreases as trees grow. This
numerical shift in the plant respiration exponent is thought to reflect physical and physiological constraints on the allocation
of plant biomass between photosynthetic and nonphotosynthetic organs over the course of plant growth. Furthermore, plant

metabolism is more closely related to nitrogen content rather than total biomass because nitrogen is largely confined to living
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tissues and is fundamental to physiological process such as respiration. Lastly, we discuss issues to be resolved in future

research that promise to further deepen our understanding of plant metabolic scaling relationship.

Key Words: plant metabolic rates; biomass; WBE theory; nitrogen content; allometry
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Fig. 1 Predictions about the scaling relationship between plant

metabolic rates and biomass
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